Hormone-induced rise in cytosolic Ca2+ in axolotl hepatocytes: extracellular origin and control by cAMP.
In amphibian liver, signal transduction of [Arg8]vasotocin (AVT), a "classical" Ca(2+)-dependent hormone in rat liver, is mediated via the generation of adenosine 3',5'-cyclic monophosphate (cAMP) and not via inositol 1,4,5-trisphosphate [Ins(1,4,5)P3]. In isolated hepatocytes from axolotl, hormones that stimulated cAMP formation (the order of efficacy was glucagon > isoprenaline > epinephrine > or = AVT) also provoked a pronounced increase in cytosolic Ca2+, as indicated from changes in fura 2 fluorescence. 8-Bromoadenosine 3',5'-cyclic monophosphate at 100 microM was as potent as maximally effective concentrations of glucagon. Ins(1,4,5)P3 mobilized Ca2+ from the endoplasmic reticulum of saponin-permeabilized axolotl hepatocytes with a half-maximal effect at 0.65 microM, as did GTP (20 microM), even in the absence of polyethylene glycol. However, the hormonally induced increase in cytosolic Ca2+ was not due to a mobilization of the cation from internal stores by Ins(1,4,5)P3, but to an increased inflow from the extracellular medium. We conclude that in axolotl liver, in contrast to rat liver, hormones stimulate the production of cAMP that, in addition to stimulating processes such as glycogenolysis, also regulates the opening of an ion gate in the plasma membrane, which allows the inflow of Ca2+. To our knowledge this is the first demonstration of a second messenger-operated Ca2+ channel in a splanchnic tissue.